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(54) Steering column 

(57) A steering column (1 0) has a first steering col- 
umn member (12) movable axlally relative to a second 
steering column member (14). A member (58) having a 
plurality of teeth (126) is connected to the first steering 
column member (12) and movable with the first steering 
column member (12) relative to the second steering col- 
unrtn member (14). A support (68) connects the steering 
column (10) to a vehicle frame. A telescope locking 
member (120) engages the plurality of teeth (126) on 
the memt)er (58) connected to the first steering column 
member (12). The telescope locking member (120) has 
a first position in which the telescope bckihg memt)er 
(120) engages at least one of the plurality of teeth (126) 
on the member (58) connected to the first steering col- 
umn member (12) to prevent movement of the first 
steering column member (12) relative to the second 
steering column member (14). The telescope locking 
member (120) has a second position in which tiie tele- 
scope locking member (120) is spaced from the plurality 
of teeth (1 26) on the member (58) connected to the first 
steering column member (12) to permit axial movement 
of the first steering column member (12) relative to the 
second steering column member (14). The telescope 
locking member (120) presses the men4>er (58) con- 
nected to tiie first steering column member (12) against 
the support (68) to prevent the first steering column 
member (12) and the member (58) connected to tiie first 
steering column member (12) from moving relative to 
the support (68) when the teliescope locking tnerrb& 
(120) is in its first position. The telescope locking mem- 
ber (120) includes a plurality of teeth for engaging the 
plurality of teetii (1 26) on tiie member (58) connected to 
the first steering column member (12). 
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Description 

Backoraund of the Invention 

The present Invention relates to a steering column, 
and more specifically to a tilt-telesccpe steering col- 
umn. 

A knoMm steering column is disclosed in U.S. Pat- 
ent No. 5,363,716. U.S. Patent No. 5,363,71 6 discloses 
a steering column in which a first steering column mem- 
ber is axlally movable relative to a second steering col- 
umn member. A jacket tube connected to the first 
steering column member is movable with the first steer- 
ing column member relative to the second steering col- 
umn member. A support connects the steering column 
to a vehicle frame. A telescope locking mechanism 
includes a telescope lock bar fixedly attached to the 
support. The telescope lock bar extends through a tubu- 
lar member connected with the first steering column 
member. Springs located within the tubular member are 
normally tightly wound upon the periphery of the tele- 
scope lock bar so that they grip the telescope lock bar 
and prevent relative movement between the telescope 
lock bar and the tubular member. Rotation of a lever 
about an axis of the telescope lock bar causes the 
springs to become partially unwound and release their 
grip on the telescope lock bar to permit telescoping of 
the first steering column member relative to the second 
steering column member. 

SurnmprYofthglnygmipn 

The steering column of the present invention 
includes first and second steering column members. 
The first steering column member is axially movable rel- 
ative to the second steering column member. A member 
having a plurality of teeth is connected to the first steer- 
ing column member and movable with the first steering 
column mervber relative to the second steering column 
member. A support means connects the steering col- 
umn to a vehicle frame. A telescope locking member is 
engageable with the plurality of teeth on the membeir 
connected to the first steering column menrt}er to pre- 
vent axial movement between the first and second 
steering column members. 

The telescope locking member has a first position 
in which the telescope locking member engages at least 
one of the plurality of teeth on the member connected to 
the first steering column member to prevent movement 
of the first steering column member relative to the sec- 
ond steering column member. The telescope locking 
memt>er has a second position in which the telescope 
loddng member is spaced from the plurality of teeth on 
the member connected to the first steering column 
memk)er to permit axial movement of the first steering 
column member relative to the second steering column 
member. The telescope locking member presses the 
member connected to the first steering column member 
against the support means to prevent the first steering 



column member and the member connected to the first 
steering column member from moving relative to the 
support means when the telescope locking mentber is 
in its first position. The telescope locking member 
5 includes a plurality of teeth for engaging the plurality of 
teeth on the member connected to the first steering ool- 
. umn member^ 

Prigf Pggcrtfftion qf thg PrawifiBS 
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The foregoing and other features of the present 
invention will become more apparent to one skilled in 
the art upon reading the following desaiption of the 
present invention with reference to the accompanying 
15 drawings, wherein: 

Fig. 1 is an exploded view of a first embodiment of 

a steering column of the present invention; 

Rg. 2 is a sectional view of the steering column of 

20 Fig. 1; 

Rg. 3 is another sectional view of the steering col- 
umn of Rg. 1 , showing a telescope locking mecha- 
resm of the steering column in a locked position; 
Rg. 4 is a sectional view, generally similar to Rg. 3. 

25 showing the telescope locking mechanism of the 
steering column in an unlocked position; 
Rg. 5 is an enlarged pictorial view of a telescope 
locMng member of the steering column of Rg. 1 ; 
Rg. 6 is a sectional view taken along the line 6-6 of 

30 Rg. 3, showing a tilt locking mechanism of the 
steering colunin; 

Rg. 7 is an exploded view of a second embodiment 
of a steering column of the present Invontion; 
Rg. 8 is a sectional view of the steering column of 
35 Rg. 7, showing a telescope locking mechanism of 
the steering column in a locked position; and 
Rg. 9 is an enlarged pictorial view of a telescope 
k)Gking member of the steering column of Fig. 7. 

40 Pescription of the Preferred Embodiments 

A first embodiment of the present invention com- 
prises an axially and angularly adjustalble vehicle steer- 
ing column 10 (Fig. 1). The steering column 10 indudes 

45 a pair of steering column members 12, 14 and an Input 
shaft 16. A vehicle steering wheel 18 (Rg. 2) is attached 
to the input shaft 16 by a nut 30. The input shaft 16 and 
steering column members 12, 1 4 rotate upon rotation of 
the vehicle steering wheel 18. The steering column 

50 members 12, 14 telescope to effect axial adjustment of 
the steering wheel 18. The input shaft 16 is pivotable 
relative to the steering column member 12 to effect 
angular adjustment of the steering wheel 18. 

A releasable telescope locking mechanism 20 (Rg. 

55 1 ) locks the steering column members 1 2, 1 4 in any one 
of a plurality of telescope positions. A releasable tilt 
loddng mechanism 22 locks the input shaft 16 in any 
one of an infinite number of pivot positions relative t the 
steering column member 12. 
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The input shaft 16 (Fig. 2) extends into an upper 
housing 32. Bearings 34 (shown schematically in Fig. 2) 
are located in the upper housing 32 and support the 
input shaft 16 for rotation relative to the upper housing 
32. A cover 36 (Rg. 1) is connected to the upper hous- 
ing 32 by screws 38. The cover 36 is removatsle from the 
upper housing 32 so that the bearings 34 may be 
reached for repair and maintenance. 

The input shaft 1 6 is connected to a yoke 44 (Fig. 2) 
of a universal joint 46. Another yoke 48 of the universal 
joint 46 is connected to the steering column member 12. 
The Input shaft 16 can pivot, relative to the steering col- 
umn member 12, about a pivot axis A of the universal 
joint 46. Firom the above, it should be clear that upon 
rotation of the steering wheel 18, the input shaft 16 and 
steering column member 12 rotate. 

The upper housing 32 (Fig. 1) is pivotally connected 
to a bracket 56 which is connected to jacket tube 58 cir- 
cumscribing the steering column member 12. The 
upper housing 32 Is pivotable about the axis A relative 
to the bracket 56 and the jacket tube 58. Therefore, the 
upper housing 32 pivots along with the input shaft 16 
relative to the bracket 56 and the steering column mem- 
ber 12. 

The steering column member 14 extends into a 
lower tubular shaft portion 62 of the steering column 
member 12 (Fig. 1). The tubular shaft portion 62 has 
internal splines 63 (Fig. 3} thereon which mesh with 
external splines 64 on the steering column member 14. 
The splines 63 of the steering column member 12 mesh 
with the splines 64 of the steering column member 14 to 
effect rotation of the steering column member 14 upon 
rotation of the steering column member 12. 

An axial end portion 65 (Figs. 1 and 2) of the steer- 
ing column member 1 4 is connectable to an output shaft 
(not shown). The output shaft is attached to a steering 
gear (not shown) of the vehicle. Steering column mem- 
ber 14 is supported by a bearing 66 for rotation relative 
to a tubular support 68 which is connectable to a frame 
of the vehicle in any known manner. The bearing 66 is 
connected Inside the support 68 in any known manner. 
Upon rotation of the steering wheel 18. tiie input shaft 
16 and the steering column members 12. 14 rotate and 
the rotational movement is transmitted tp the output 
shaft to effect vehicle steering. 

The steering column members 12, 14 miay be 
moved axially (telescoped) relative to each other. A 
spring 74 (Figs. 1 and 2) circumscribes the steering col- 
umn member 14. The spring 74 acts between an axial 
end surface 76 of the steering column member 12 and 
a flange 78 connected to the steering column member 
14. The spring 74 acts to bias the steering column 
member 12 in a vertical direction, as viewed in Fig. 1. 
relative to the steering column member 14. 

The bracket 56 (Fig. 1) includes generally parallel 
side walls 92. Portions 94 extend radially Inwardly from 
the side walls 92 and are connected to an upper portion 
of the jacket tube 58. A portion 100 of the bracket 56 
extends between the side walls 92. The bracket 56 par- 



tially encloses tiie telescope locking mechanism 20 and 
tiie tilt locking mechanism 22. 

A handle 104 and actuator member 106. connected 
to the handle, are pivotally mounted on the portion 100 

5 of the bracket 56 by a pin 1 07. A portion 1 08 of tiie actu- 
ator member 106 extends into an opening 109 in tiie 
portion 100 of the bracket 56. A torsion spring 110 
extends around tiie actuator member 106 to bias the 
handle 104 and ttte actuator member to an initial posi- 

10 tion in which the telescope locking mechanism 20 and 
the tilt locking mechanism 22 are locked. The handle 
104, actuator menri>er 1 06. and spring 110 move along 
with ttie bracket 56. the jacket tube 58. and the steering 
column member 12 relative to the steering column 

15 member 14. 

An end 11 2 (Rg. 1) of the spring 1 10 engages the 
portion 100 of the bracket 56 and the other end 1 14 of 
the spring engages a telescope locking member 120 
(Figs. 1 and 3) comprising a contoured rod. The portion 

20 1 08 of ttie actuator member 1 06 also engages the tele- 
scope locking menrtber 120. The telescope locking 
member 120 (Fig. 5) includes a longitudinally extending 
portion 122 witti a plurality of relatively small teeth 124. 
The toothed portion 122 extends parallel to tiie jacket 

25 tube 58 and the first and second steering column mem- 
bers 12. 14. The toothed portion 122 extends through a 
slot 125 (Fig. 3) in the support 68. The teetii 124 of the 
tootiied portion 122 are engageable witii a plurality of 
relatively small teeth 126 (Fig. 1) on tiie jacket tube 58. 

30 When the toothed portion 122 engages the teetii 1 26 on 
tiie jacket tube 58. tiie telescope locking member 120 
also presses the jacket tube against an inner surface 
128 of tiie SMpport 68 to prevent rattiing of the steering 
column 10. 

35 The number of teeth 124 on tiie portion 122 of ttie 
locking member 120 allows for an almost infinite axial 
aGljustment of tiie steering column members 12. 14. The 
teetii 124 and the teetii 126 do not have to mesh 
exactiy If there is a tooth-to-tooth engagement, ttie 

40 Steering column members 12, 14 will still be prevented 
from moving axially relative to each other since the 
number of teetii provkJes suffk;ient frictional engage- 
ment between the locking member 120 and tiie jacket 
tube58. 

45 The telescope locking member 120 (Fig. 5) 
includes an upper support portion 132 and a lower sup- 
port portion 134 located on axially opposite sides of tiie 
tootiied portion 122. The portions 132 and 134 are off- 
set from ttie toothed portion 122. The portions 132 and 

50 1 34 are pivotally received in recesses 1 38 (one of which 
is shown in Rg. 3) located in a pivot support 140 con- 
nected to ttie tubular support 68. The pivot support 140 
SMpports the telescope locking member 120 for pivotal 
movement about an axis of ttie portions 132 and 134 

55 which extend parallel to tiie jacket tube 58 and steering 
column members 12, 14. The pivot support 140 is sized 
to permit pivoting of ttie telescope locking member 120 
fr m an engaged position (Rg. 3) in which ttie teetii 124 
engage teetii 126 on the jacket tube 58 to a position In 



5 



EPO 807564 A1 



6 



which the teeth 124 on the telescope locking member 
120 are spaced from the teeth on the jacket tut)e (Rg. 
4). 

Portions 144 and 146 (Fig. 5) of the telescope lock- 
ing memk)er 120 extend transverse to the portions 132, 
134 and toward the actuator member 106. Aportion 148 
interconnects the transverse portions 144 and 146 of 
the telescope locking member 120. The actuator mem- 
ber 106 (Fig. 3) and the end 114 of the torsion spring 
110 engage the portion 148 of the telescope locking 
member 120. 

The tubular support 68 has a kmgitudinally extend- 
ing slot 151 (Rg. 1). A bolt 152 extends through an 
opening in the portion 100 of the bracket 56. through the 
slot 151. and threadably engages an opening 150 in the 
jacket tube 58. A sleeve 153 (Rg. 3) circumscribes the 
bolt 152 and extends between the portion 100 of the 
bracket 56 and the jacket tube 58. The axial ends of the 
slot 151 engage the sleeve 153 to define the limits of 
axial movement of the steering column member 12 rel- 
ative to the steering column member 14. Also, the bolt 
152 and sleeve 153 provide support for the bracket 56. 

A tilt-lock bar 180 (Rgs. 1 and 6) Is pivotally con- 
nected to the upper housing 32 by a pin 182. The tilt- 
lock bar 180 extends through a tubular member 184 
(Fig. 6). The tubular member 184 is pivotally connected 
between one of the side walls 92 of the bracket 56 and 
a flange 1 86 (Rg. 3) of the bracket by a pin 1 88. 

A pair of bushings 192 and 194 (Rg. 6) are located 
within the tubular member 184. The bushings 192 and 
1 94 are connected to the tubular member 184 and sup- 
port the tilt-lock bar 180 for axial movement relative to 
the tubular member. The bushings 192 and 194 are 
located on opposite sides of a lever 196. A coil spring 
198 is connected at one end to the bushing 192 and at 
its other end to the lever 196. Another coil spring 200 is 
connected at one end to the bushing 1 94 and at its other 
end to the lever 196. The springs 198 and 200 are nor- 
mally tightly wound on the periphery of the tilt-lock bar 
180 so that, when fully wound, they grip the tilt-lock bar 
to prevent relative movement between the tilt-lock bar 
and the tubular member 184. Rotation of the lever 196 
about the axis of the tllt-tock bar 1 80 causes the springs 
198 and 200 to become partially unwound and release 
their grip on the tilt-lock bar 180. 

The lever 196 has a control extension 202 engaging 
the portipn 108 of the actuator member 106, see Rg. 3. 
arxJ integral with a cylindrical body portion 204 (Rg. 6). 
The body portion 204 extends around portions of the 
springs 198 and 200. An inner end of each of the 
springs 1 98 and 200 is retained between an edge of the 
body portion 204 and the control extension 202 to fix the 
inner end of each of the springs to the lever 196. Outer 
ends of the springs 198 and 200 are fixed within the 
bushings 192 and 194, respectively, and thus, to the 
tubular member 184. Thus, when the lever 196 is 
rotated about the tilt-lock bar 180, the outer ends of the 
springs 1 98 and 200 can not be moved about the axis of 
the tilt-k)Gk bar 180 and the force imparted to the 



springs by the lever 1 96 causes the springs to unwind. . 

A tilt spring 210 extends between a spring retainer 
flange 212 on the tilt-lock bar 180 and a flange 214 
located on the tubular member 184. The tilt spring 210 

5 biases the input shaft 1 6 to pivot in a counterclockwise 
direction, bs viewed in Rg. 6, relative to tiie steering col- 
umn member 12. The spring retainer flange 212 defines 
an extreme clockwise pivot position of the input shaft 
16. When the spring retainer flange 212 of the titt-lock 

10 bar 180 engages an upper surface 220 of the tubular 
member 184. the input shaft 16 is In the extreme clock- 
wise pivot position. A lower flange 218 of tiie tilt-lock bar 
180 can be received In tiie tubular member 184 and 
defines an extreme counterclockwise pivot position of 

IS tiie input shaft 16. When tiie flange 218 of tiie tilt-lock 
bar 180 engages a lower surface 222 of tiie bushing 
194, the input shaft 16 is in tiie extreme counterckx:k- 
wise pivot position. 

The portion 108 (Rg. 3) of ttie actuator mender 

20 1 06 ttiat extends into the opening 109 in tiie bracket 56 
engages the portion 148 of tiie telescope k)cking mem- 
ber 120 and the lever 196. Upon pivoting the handle 104 
and the actuator member 106 in one direction, the actu- 
ator member pivots the telescope locking mender 120 

25 to release the telescope locking mechanism 20. Upon 
pivoting tiie handle 1 04 and the actuator member 1 06 in 
another direction, the actuator member moves tiie lever 
196 to unk)Ck the tilt locking mechanism 22. 

Upon pivoting of tiie handle 104 and the actuator 

30 member 106 so tiiat tiie portion 108 moves toward the 
portion 148 of the telescope locking member 120, tiie 
telescope locking member pivots about the axis of the 
porttons 1 32 and 1 34. Upon pivotal nxyvement of the tel- 
escope locking member 120, the teeth 124 of the por- 

35 tion 122 disengage from tine teetii 126 on tiie jacket 
tube 58. as seen in Fig. 4. The telescope locking mem- 
ber 120 also releases the jacket tube 58 from being 
pressed against the inner surface 128 of the support 68. 
The telescope locking member 120 releases the jacket 

40 tube 58 and the steering column member 12 can be 
moved axially, telescoped, relative to tiie steering col- 
umn member 14. 

Upon release of the handle 104, tiie spring 110 
causes the telescope locking member 120 to pivot so 

45 that the teeth 124 engage the teeth 126 of the jacket 
tube 58. as seen in Fig. 3. and the telescope locking 
member presses the jacket tube against tiie inner sur- 
face 1 28 of the support 68. The spring 1 1 0 also causes 
the handle 1 04 and the actuator member 1 06 to move to 

50 tiieir Initial positions. Accordingly, the steering column 
member 12 is k)cked in Its axial position relative to the 
steering column member 14. 

Upon pivoting of ttie handle 104 and tiie actuator 
member 106 so tiiat the portion 108 of the actuator 

65 member moves towards the lever 196. the springs 198 
and 200 are unwound to allow the tilt-lock bar 180 to 
move relative to tiie tubular member 184. Therefore, tiie 
input shaft 16 can pivot relative to tiie steering column 
member 12. Upon release of ttie handle 104 and ttie 
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actuator member 1 06. after the input shaft 1 6 has been 
ph/otaily positioned relative to the steering column 
member 12, the springs 198 and 200 cause the lever 
196 to move the handle 104 and the actuator menft)er 
106 to their initial positions. 5 

When the tilt locking mechanism 22 is released, the 
WftAock bar 180 is movable relative to the tubular mem- 
ber 184 and the bracket 56 to position the input shaft 16 
in any one of an infinite number of pivot positions. While 
adjusting the pivot position of the input shaft 16. the tilt- 
lock k>ar 180 pivots relative to the upper housing 32 and 
the tilt-k)ck bar and the tubular member 184 pivot 
together relative to the bracket 56. 

In the embodiment of the invention illustrated in 
Figs. 1-6. tiie telescope locking member 120 is formed 
from a rod and has a toothed portion 122 for engaging 
the teeth 126 of tiie jacket tube 58. In the embodiment 
of the invention illustrated in Figs. 7-9. the telescope 
locking member is a paddle with two cams having teeth. 
Since the embodiment of tiie invention illustrated in 
Figs. 7-9 is generally similar to the emixxjlment of the 
invention illustrated in Rgs. 1-6, similar numerals will be 
utilized to designate similar components, the suffix letter 
"a" being associated witii tiie numerals of Rgs. 7-9 to 
avoid confusion. 

An axially and angularly adjustable vehicle steering 
column 10a (Fig. 7) includes a pair of steering column 
members 12a, 14a and an input shaft 16a. A vehicle 
steering wheel (not shown) is attached to ttie input shaft 
16a. The steering column members 12a, 14a telescope 
to effect axial adjustment of the steering wheel. The 
input shaft 16a is pivotable relative to the steering col- 
umn member 12a to effect angular adjustment of the 
steering wheel. 

A releasable telescope locking mechanism 20a 
(Rg. 7) locks tiie steering column members 12a, 14a in 
any one of a plurality of telescope positions. A releasa- 
ble tiH-locking mechanism 22a locks the iriput shaft 16a 
in any one of an infinite number of pivot positions rela- 
tive to the steering column member 1 2a. The Input shaft 
16a extends into an upper housing 32a. Bearings (not 
shown) are located in the upper housing 32a and sup- 
port tiie input shaft 16a for rotation relative to the upper 
housing 32a. A cover 36a is connected to the upper 
housing 32a by screws 38a. 

A universal joint 46a is connected between the 
input shaft 16a and the steering column member 12a. 
The input shaft 16a can pivot, relative to the steering 
column member 12a, about a pivot axis B of tiie univer- 
sal joint 46a. The upper housing 32a is pivotally con- 
nected to a bracket 56a which Is connected to a jacket 
tube 58a. The upper housing 32a is pivotable about the 
axis B relative to the bracket 56a and the jacket tube 
58a. Therefore, the upper housing 32a pivots along with 
the input shaft 16a relative to tiie bracket 56a and the ss 
steering column member 12a. 

The steering column member 14a extends into a 
lower tut)ular shaft portion 62a of the steering column 
member 12a. The tubular shaft portion 62a has internal 



splines 63a (Fig. 8) tiiereon which mesh with external 
splines 64a on the steering column member 14a. The 
splines 63a of tiie steering column member 12a mesh 
vMh the splines 64a of the steering column member 14a 
to effect rotation of tiie steering column member 14a 
upon rotation of the steering column member 12a. 

The steering column memt>er 14a is supported by a 
bearing 66a (Rg. 7) for rotation relative to a tubular sup- 
port 68a which is connectable to a frame of the vehicle 
in any known manner. Upon rotation of the steering 
wheel, the input shaft 16a and the steering column 
members 12a. 14a rotate and the rotational movement 
is transmitted to an output shaft (not shown) to effect 
vehicle steering. 

The steering column members 12a, 14a may be 
moved axially (telescoped) relative to each ottier. A 
spring 74a circumscribes tiie steering column member 
i4a and acts between an axial end surfece 76a of tiie 
steering column member 12a and a flange 78a con- 
nected to the steering column member 14a. The spring 
74a acts to bias tiie steering column member 12a in a 
vertical direction, as viewed in Rg. 7. relative to the 
steering column member 14a. 

A handle 104a and actuator member 106a. con- 
nected to the handle, are pivotally mounted on a portion 
1 00a of tiie bracket 56a by a pin 1 07a. A portion 1 08a of 
tiie actuator member 106a extends into an opening 
109a in tiie portion 100a of tiie bracket 56a. A torsion 
spring 11 Oa extends around tiie actuator member 106a 
to bias tiie handle 104a and the actuator member to an 
initial position in which the telescope locking mecha- 
nism 20a and the tilt locking mechanism 22a are k>cked. 
The handle 104a, actuator member 106a, and spring 
1 10a move along wrtii the bracket 56a. ttie jacket tube 
58a. and tiie steering column memt>er 12a relative to 
the steering column member 14a. 

An end 1 12a of the spring 1 10a engages the por- 
tion 100a of the bracket 56a and tiie ottier end 1 14a off 
tiie spring engages a paddle-shaped telescope locking 
member 250. The portion 108a of the actuator member 
106a also engages the telescope locking member 250. 
The telescope locking menrt>er 250 (Rg. 9) includes a 
pair of axially spaced cams 254 with a plurality of rela- 
tively small teetii 256. The cams 254 extend through 
openings 258 (one of which is shown in Fig. 8) for 
engaging a plurality of relatively smalt teeth 126a (Rg. 
7) on the jacket tube 58a. When the cams 250 engage 
tiie teetii 126a on the jacket tube 58a, tiiey also press 
ttie jacket tube against an Inner surface 1 28a of the sup- 
port68a. 

The telescope locking member 250 (Rgs. 8 and 9) 
includes a paddle portion 262 and a pair of arms 264 
extending between ttie paddle portion 262 and ttie 
cams 254. The cams 254 are connected to the anns 
264 in any known manner. Each of the cams 254 
Includes an opening 266 for receiving a pivot rod 268 
(Rgs. 7 and 8). A pivot support 270 is connected to ttie 
support 68a and has an opening for receiving ttie pivot 
rod 268. The pivot support 270 is connected to ttie sup- 
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port 68a by a screw 272. The support 270 is located 
between the cams 254. 

The tilt locking mechanism 22a is substantially sim- 
ilar to the tilt locking mechanism 22 of the embodiment 
illustrated in Fig^. 1-6, therefore, the tilt locking mecha- s 
nism 22a will not be described in detail. A tilt-lock bar 
1 80a (Fig. 7) is pivotally connected to the upper housing 
32a. The tilt-lock bar 180a extends through a tubular 
member 184a (Fig. 8) pivotally connected between a 
sidewall 92a of the bracket 56a and a flange 1 86a of the io 
bracket by a pin 188a. A pair of bushings are located 
witiiin the tubular member 184a. The bushings are con- 
nected to the tubular member 184a and support the tilt- 
lock bar 180a for axial movement relative to the tubular 
member. Coil springs are connected to the bushings at is 
one of their ends and to a lever 1 96a at their other ends. 
The. springs are normally tightiy wound on the periphery 
of the tilt-lock bar180a so ttiat, when fully wound, they 
grip the tilt-lock bar to prevent relative movement 
between the tilt-lock bar and the tubular member 184a. 20 
Rotation of the lever 196a about the axis of the tilt-lock 
bar 180a causes the springs to become partially 
unwound and release their grip on the tiNock bar 1 80a. 

A tilt spring 21 Oa (Fig. 7) extends between a spring 
retainer flange 212a on the tilt-lock bar 180a and a 25 
flange located on the tubular member 184a. The tilt 
spring 210a biases the input shaft 16a to pivot in a first 
direction relative to the steering column member 12a. 
The spring retainer flange 212a defines one extreme 
pivot position of the input shaft 16a. A lower flange of 30 
the tilt-lock bar 180a defines the other extreme pivot 
position of the input shaft 16a. 

The portion 108a (Fig. 8) of tiie actuator member 
106a that extends into tiie opening 109a in the bracket 
56a engages the paddle portion 262 of the telescope 35 
locking member 250 and ttie lever 196a. Upon pivoting 
the handle 104a and the actuator member 106a in one 
direction, tiie actuator member pivots tiie telescope 
locking member 250 to release the telescope kxMng 
mechanism 20a. Upon pivoting the handle 1 04a and the 40 
actuator member 106a in another direction, tiie actuator 
member moves tiie lever 196a to unlock tfie tilt locking 
mechanism 22a. 

Upon islvoting of the handle 104a and the actuator 
member 106a so that the portion 108a moves toward 45 
the paddle 262 of tiie telescope loddng member 250. 
the telescope locking member pivots about the axis of 
the pivot rod 268. Upon pivotal movement of the tele- 
scope locking member 250. the teeth 256 of tiie cams 
254 are spaced from the teeth 126a on tiie jacket tube so 
58a. The telescope locking mender 250 also releases 
the jacket tube 58a from being pressed against the 
inner surface 128a of tiie support 68a. The jacket tube 
58a and tiie steering column member 12a can be 
moved axially, telescoped, relative to the steering col- ss 
umn member 14a. 

Upon release of the handle 104a, the spring 110a 
causes the telescope locking member 250 to pivot so 
tiiat tiie teeth 256 engage the teetti 126a of the jacket 



tube 58a and the telescope locking meni)er presses tiie 
jacket tube against the inner surface 128a of the sup- 
port 68a. The spring 1 10a also causes tiie handle 104a 
and tiie actuator member 106a to move to their initial 
positions. Accordingly, the steering column member 12a 
is locked in its axial position relative to the steering col- 
umn member 14a. 

Upon pivoting of the handle 104a and the actuator 
member 106a so tfiat tiie portion 108a of tiie actuator 
member moves toward tiie lever 196a, the springs grip- 
ping tiie tilt-lock bar 180a are unwound to allow the tilt- 
lock bar to move relative to tiie tubular member 184a. 
Therefore, tiie input shaft 16a can pivot relative to tiie 
steering column member 12a. Upon release of the han- 
dle 104a and the actuator member 106a. after the input 
shaft 16a has been pivotally positioned relative to the 
steering column member, 12a, tiie springs cause the 
lever 196a to move tiie handle 104a and tiie actuator 
member 106a to their initial positions. 

Alttiough the steering columns have been shown as 
permitting a tilt adjustment, it is contemplated that tiie 
telescope locking mechanism could be used without a 
tilt adjustment. 

From the above description of tiie invention, those 
skilled in the art will perceive improvements, changes 
and modifications. Such inprovements. changes and 
modifications within ttie skill of the art are intended to be 
covered by tiie appended claims. 

According to its broadest aspect the Invention 
relates to a steering column comprising: 

first and second steering column members, said 
first steering column member being axially movable 
relative to said second steering column member; 
a member connected to said first steering column 
member and movable witii said first steering col- 
umn member relative to said second steering col- 
umn member. sakJ member including a plurality of 
teetii; and 

support means tor connecting said steering column 
to a vehicle frame. 

It should be noted tiiat the objects and advantages 
of the Invention may be attained by means of any com- 
patible comblnation(s) particularly pointed out in tiie 
items of the following summary of tiie invention and tiie 
appended claims. 

SUMMARY OF THE INVENTION: 

1. A steering column comprising: 

first and second steering column members, 
said first steering column member being axially 
movable relative to said second steering col- 
umn member; 

a m mber connected to said first steering col- 
umn member and movable witii said first steer- 
ing column member relative to said second 
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steering column member, said menlber includ- 
ing a plurality of teeth; 

support means for connecting said steering 
column to a vehicle frame; and 
a telescope locking member engageable with s 
-said plurality of teeth on said member con- 
nected to said first steering column member, 
said telescope locking mender having a first 
position in which said telescope locking men> 
ber engages at least one of said plurality of to 
teeth on said member connected to said first 
steering column member to prevent movement 
of said first steering column member relative to 
said second steering column member and a 
second position in which said telescope locking 75 
member is spaced from said plurality of teeth 
on said member connected to said first steer- 
ing column member to permit axial movement 
of said first steering column member relative to 
said second steering column member, said tel- 20 
escope locking member pressing said mervtber 
connected to said first steering column mem- 
ber against said support means to prevent said 
member and said first steering column merrier 
from moving relative to said support means 2S 
when said telescope locking member is in its 
first position. 

2. A steering column wherein said telescope lock- 
ing member includes a portion extending parallel to 30 
said member connected to said first steering col- 
umn member, said portion of said telescope locking 
member having a plurality of teeth engageable whh 
said plurality of teeth on said member connected to 
said first steering column member. 35 

3. A steering column wherein said support means 
supports saKi telescope locking menrt)er for pivotal 
movement about an axis extending parallel to a lon- 
gitudinal axis of said second steering column mem- 40 
ber. 

4. A steering column wherein said member con- 
nected to said first steering column member com- 
prises a jacket tube circumscribing said first 4S 
steering column member, said support means 
including a tubular member circumscribing at least 

a portion of said jacket tube, said telescope locking 
member pressing said jacket tube against an inner 
wall of said tubular menft)er when sM telescope so 
locking member is in its first position. 

5. A steering column wherein said support means 
includes a tubular member having an opening 
through which a portion of said telescope locking ss 
member extends to engage said plurality of teeth 

on said member connected t said first steering col- 
umn member. 



6. A steering column wherein said telescope lock- 
ing member comprises a contoured rod having a 
portion extending generally parallel to a longitudinal 
axis of said second steering column member, said 
portion extending generally parallel to said axis of 
said second steering column member including a 
plurality of teeth engageable with said plurality of 
teeth on said member connected to said first steer- 
ing column member. 

7. A steering column wherein said support means 
supports said rod for pivotal movement about an 
axis offset from an axis of said portion of said rod 
with said plurality of teeth. 

8. A steering column wherein said support means 
Includes means extending around said portion of 
said rod with said plurality of teeth for supporting 
said telescope locking member fbr pivotal move- 
ment. 

9. A steering oolunnn wherein said telescope lock- 
ing member comprises first and second cams axi- 
ally spaced from each other, each of said first and 
second cams including a plurality of teeth for 
engaging said plurality of teeth on said member 
connected to said first steering column member. 

10. A steering column wherein said support means 
includes openings through which said first and sec- 
ond cams extend to engage said teeth on said 
member connected with said first steering column 
memfc>er. 

11 . A steering column as set forth in claim 1 further 
including means for biasing saki telescope locking 
member to its first position. 

12. A steering column further including an actuator 
member for nx)ving said telescope locking member 
from its first position to its second position. sakJ 
actuator member having a first position in which 
said telescope locking member is in its first position 
and a second position in which said locking mem- 
ber is in its second position, said actuator member 
being nrK>vable with said first steering column mem- 
ber relative to saki second steering column mem- 
ber and saki locking member, sakil biasing means 
biasing said actuator menrt>er to its first position. 

13. A steering column wherein said biasing means 
comprises a torsion spring wrapped around a por- 
tion of said actuator member. 

14. A steering column forther including an input 
shaft connectable with a steering wheel and sup- 
ported on said first steering column member for piv- 
otal movement relative to said first steering column 
member about an axis extending transverse to tiie 
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direction of movement between said first and sec- 
ond steering column members and tilt lockihg 
means for locking said irput shaft in any one of a 
plurality of pivot positions relative to said first steer- 
ing column meniber. 5 

15. A steering column wherein said tilt locking 
means includes means for tocking said Input shaft 
in any one of an infinite number of pivot positions 
relative to said first steering column member. io 

16. A steering column further including an actuator 
member for moving said telescope k>cklng member 
from its first position to its second position and for 
unlocking said tilt locking means, said actuator is 
member having a first position in which said tele- 
scope locking member is in Its first position and said 

tilt locking means is locked, a second position in 
which said telescope locking member Is in its sec- 
ond position and said tilt locking means is locked, 20 
and a third position in which said tilt locking means 
is unlocked and said telescope locking member is in 
its first positksn. 

1 7. A steering column further including means bias- 25 
ing sakl actuator member into its first position. 

18. A steering column comprising: 

first and second steering column members, so 
said first steering column member being axially 
movable relative to said second steering col- 
umn member; 

a member connected to said first steering col- 
umn member and movable with said first steer- 3S 
ing column member relative to said second . 
steering column member, said member includ- 
ing a plurality of teeth; 

support means for connecting said steering 
column to a vehicle frame; and 40 
a telescope locking member including a plural- 
ity of teeth for engaging said plurality of teeth 
on said member connected to sakJ first steer- 
ing column member, said telescope bcking 
member having a first position in which said 4S 
plurality of teeth on said telescope locking 
member engage said plurality of teeth on said 
member connected to said first steering col- 
umn member to prevent movement of said first 
steering column memk)er relative to said sec* so 
ond steering column member and a second 
position in which said plurality of teeth on said 
telescope locking member are spaced from 
said plurality of teeth on scud member con- 
nected to said first steering column member to ss 
permit axial movement of said first steering col- 
umn member relative to said second steering 
column member. 



19. A steering column wherein said telescope lock- 
ing member includes a portion having said plurality 
of teeth extending parallel to sakJ member con- 
nected to said first steering column member. 

20. A steering column wherein said support means 
supports said telescope locking member for pivotal 
movement about an axis extending parallel to a lon- 
gitudinal axis of said second steering cdurnn men> 
bar. 

21. A steering colunrin wherein said member con- 
nected to said first steering column member com- 
prises a jacket tube circumscribing said first 
steering column member, said si^sport means 
including a tubular member circumscribing at least 
a portion of said jacket tube, said telescope locking 
member pressing saki jacket tube against an inner 
wall of said tubular member when said telescope 
locking member is in its first position. 

22. A steering column wherein said telescope lock- 
ing member comprises a contoured rod having a 
portion with said plurality of teeth extending gener- 
ally parallel to a longitudinal axis of sakj second 
steering column member, said support means sup- 
porting said rod means fa pivotal movement about 
an axis offset from an axis of said portion off sakJ 
rod means wttti said plurality of teeth. 

23. A steering column wherein sakl telescope lock- 
ing member comprises first and second cams axi- 
ally spaced from each otiier, each of sakl first and 
second cams including a plurality of teeth for 
engaging saki plurality of teetii on said member 
connected to said first steering column member. 

24. A steering column further including means for 
biasing said telescope locking member to its first 
position. 

25. A steering column furtiier including an actuator 
member for moving said telescope locking menrt)er 
from its first position to its second position, sakJ 
actuator member having a first position in which 
said telescope locking member is in its first position 
and a second position in which said telescope lock- 
ing member is in its second position, said actuator 
member being movable with said first steering col- 
umn member relative to said second steering col- 
umn member and said locking member, saki 
biasing means biasing said actuator member to its 
first positton. 

26. A steering column wherein sakJ t)iasing means 
comprises a torsion spring wrapped around a por- 
tion of said actuator member. 

27. A steering column furtiier Including an input 
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shaft connectable with a steering wheel and sup- . 
ported on said first steering colunm member for piv- 
otal movement relative to said first steering column 
member about an axis extending transverse to the 
direction of movement between said first and sec- 5 
ond steering column members and tiK locking 
means for locking said input shaft in any one of a . 
plurality of pivot positions relative to said first steer- 
ing column tnetrtoer. 

10 

28. A steering column wherein said tilt locking 
means includes means for locking said input shaft 
in any one of an Infinite number of pivot positions 
relative to sakl first steering column member. 

IS 

29. A steering column further including an actuator 
member for moving said telescope locking member 
from its first position to Its second position and for 
unlocking said tilt locking means, said actuator 
member having a first position in which said tele- 20 
scope locking member is in its first position and said 

tilt locking means is locked, a second positk)n in 
which said telescope locking member is in its sec- 
ond position and said tilt locking means is locked, 
and a third position in which said tilt locking means 2s 
Is unlocked and said telescope locking member is in 
its first position. 

30. A steering column further including means bias- 
ing said actuator member Into its first position. 30 

Claims 

1 . A steering column conprising: 

35 

first and second steering column members, 
said first steering column member being axially 
movable relative to saki second steering col- 
umn member; 

a member connected to said first steering col- 40 
umn member and movable with said first steer- 
ing column member relative to said second 
steering column member, said member Includ- 
ing a plurality of teeth; 

support means for connecting said steering 45 
column to a vehicle frame; and 
a telescope locking member engageat)le with 
said plurality of teeth on said member con- 
nected to said first steering column member, 
sakj telescope locking member having a first so 
position in which said telescope locking mem- 
ber engages at least one of said plurality of 
teeth on said member connected to said first 
steering column member to prevent movement 
of said first steering column member relative to 55 
said second steering column member and a 
second position in which said telescope locking 
member is spaced from said plurality of teeth 
on sM member connected to saki first steer- 



ing column member to permit axial movement 
of said first steering column ment>er relative to 
said second steering column member, said tel- 
escope locking member pressing said mentber 
connected to said first steering column mem- 
ber against said support means to prevent said 
mervber and said first steering column member 
from moving relative to said support means 
when said telescope locking member is in Hs 
first position. 

2. A steering column as set forth in claim 1 wherein 
said telescope locking memk)er includes a portion 
extending parallel to said member connected to 
said first steering column member, said portion of 
said telescope locking member having a plurality of 
teeth engageable with said plursUity of teeth on sakl 
member connected to sakl first steering column 
member. 

3. A steering column as set forth in claim 1 wherein 
said support means includes a tut)ular member 
having an opening through wNch a portion of siakl 
telescope locking member extends to engage sakl 
plurality of teeth on said member connected to sakl 
first steering column member. 

4. A steering column as set forth in claim 1 wherein 
said telescope locking member comprises a con- 
toured rod having a portion extending generally 
parallel to a longitudinal axis of said second steer- 
ing column member, saki portion extending gener- 
ally parallel to sakl axis of sakl second steering 
column member including a plurality of teeth 
engageable with sakl plurality of teeth on said 
member connected to sakl first steering column 
member. 

5. A steering column as set forth in any of the claims 
wherein said support means supports sakl rod for 
pivotal nxTvement about an axis offset from an axis 
of sakl portion of said rod with said plurality of teeth, 

and/or wherein preferiably said support 
means Includes means extending around sakl por- 
tion of sakl rod with said plurality of teeth for sup- 
porting said telescope locking member for pivotal 
movement. 

6. A steering column as set forth in any of the claims 
wherein said support means Includes openings 
through which said first and second cams extend to 
engage sakl teeth on said member connected with 
said first steering column member. 

7. A steering column as set forth in any of the claims 
further including an actuator member for moving 
said telescope locking member from its first position 
to its second position, said actuator member having 
a first position in which said telescope locking mem- 
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ber is in rts first position and a second position in 
which said locking member is in its second position, 
said actuator member being movable with said first 
steering column member relative to said second 
steering column member and said locking member, 
said biasing means biasing said actuator menrtber 
to its first position. 

8. A steering column comprising: 

first and second steering column members, 
said first steering column member being axiaily 
movable relative to said second steering col- 
umn member; 

a member connected to said first steering col- 
umn member and movable with said first steer- 
ing column member relative to said second 
steering column member, said member includ- 
ing a plurality of teeth; 

support means for connecting said steering 
column to a vehicle frame; and 
a telescope locking member including a plural- 
ity of teeth for engaging said plurality of teeth 
on said member connected to said first steer- 
ing column member, said telescope locking 
member having a first position in which said 
plurality of teeth on said telescope locking 
member engage said plurality of teeth on said 
member connected to said first steering col- 
umn member to prevent movement of said first 
steering column member relative to said sec- 
ond steering column member and^asecond 
position in which said plurality of teeth on~sai€^ 
telescope locking member are spaced from 
said plurality of teeth on said member con- 
nected to said first steering column member to 
permit axial movement of said first steering col- 
umn member relative to said second steering 
column member. 

9. A steering column as set forth in any of the claims 
wherein sakJ telescope tocking member includes a 
portion having said plurality of teeth extending par- 
allel to said member connected to said first steering 
column member. 

10. A steering column as set forth in any of the claims 
wherein said support means supports said tele- 
scope locking member for pivotal movement about 
an axis extending parallel to a longitudinal axis of 
said second steering column member. 

11. A steering column as set forth in any of the claims 
wherein said member connected to said first steer- 
ing column member comprises a jacket tube dr- 
cumsaibing said first steering column member, 
said support means including a tubular member cir- 

. cumscribing at (east a portion of said jacket tube, 
said telescope locking member pressing said jacket 



tube against an inner wall of said tubular meni>er 
when said telescope locking member is in its first 
position. 

5 12. A steering column as set forth in any of the claims 
wherein said telescope locking member comprises 
a contoured rod having a portion with said plurality 
of teeth extending generally parallel to a longitudi- 
nal axis of said second steering column member. 

10 said support means supporting said rod means for 
pivotal movement about an axis offset from an axis 
of said portion of said rod means with said plurality 
of teeth. 

IS 13. A steering column as set forth in any of the claims 
wherein said telescope locking member comprises 
first and second cams axialiy spaced from each 
other, each of sakl first and second cams including 
a plurality of teeth for engaging said plurality of 

so teeth on said member connected to said first steer- 
ing column member. 

14. A steering column as set forth In any of the claims 
further including means for biasing said telescope 

25 locking member to its first position. 

15. A steering column as set forth in any of the claims 
further including an actuator member fbr moving 

\said telescope locking memt)er from its first position 
30 to its second position, said actuator member having 
a first position in which said telescope locking mem- 
yoer is in Its first position and a second position in 
— wtiich sakJ telescope locking meniber is in its sec- 
ond position, said actuator member being movable 
35 with said first steering column member relative to 
said second steering column member and said 
locking memt)er, said biasing means biasing said 
actuator member to its first position. 

40 16. A steering column as set forth in any of the claims 
wherein said biasing means comprises a torsion 
spring wrapped around a portion of said actuator 
member, 

and/or preferably 

45 further including an input shaft connectable with a 
steering wheel and supported on said first steering 
column member fbr pivotal movement relative to 
said first steering column member about an axis 
extending transverse to the direction of movement 

so between said first and second steering column 
members and tilt locking means for locking said 
input shaft in any one of a plurality of pivot positions 
relative to said first steering column member, 
and/or wherein preferably 

ss saki tilt locking means includes means fbr 

locking said input shaft in any one of an infinite 
number of pivot positions relative to said first steer- 
ing column member, 
and/or preferably 
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further including an actuator member for moving 
said telescope lodQng member from its first position 
to Its second position and 16r unlocking said tilt lock- 
ing means, said actuator member having a first 
position in which said telescope locking memkjer is 5 
in its first position and said tilt locking means is 
locked, a second position in which said telescope 
locking member is in Hs second position and said tilt 
locking means is locked, and a third position in 
which said tilt locking means is unlocked and said 10 
telescope locking member is in its first position, 

and/or preferably 
further Including means biasing said actuator mem- 
ber into its first posiffon. 

IS. 

17. A steering column comprising: 

first and second steering column members, 
said first steering column member being axially 
movable relative to said second steering col- 20 
umn member; 

a member connected to said first steering col- 
umn memk)er and movable with sakJ first steer- 
ing column member relative to said second 
steering column member, said 2s 
member including a plurality of teeth; and sup- 
port means for connecting said steering col- 
umn to a vehicle frame. 

30 
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